Introduction
Of the serological tests for the diagnosis of syphilis the first using Treponema pallidum as antigen, the T. pallidum immobilisation (TPI) test, was originally reported by Nelson and Mayer (1949) . The T. pallidum agglutination (TPA) test was described by McLeod and Magnuson (1953) . The T. pallidum complement-fixation (TPCF) test (Portnoy and Magnuson, 1955) and the Reiter protein complement-fixation (RPCF) test (Cannefax and Garson, 1957) were then developed. Further progress included the development of the fluorescent treponemal antibody-200 test (Deacon et al, 1960) and the improved fluorescent antibody absorbed (FTA-ABS) test (Hunter et al, 1964 ). The T. pallidum haemagglutination (TPHA) test developed by Tomizawa et al (1969) is specific and sensitive and has been evaluated throughout the world.
The T. pallidum immune adherence (TPIA) test was described by Nelson (1953) as the immune adherence phenomenon. This was defined as adherence of specific antigen-antibody and complement-complex to primate erythocytes or to nonprimate platelets; T. pallidum, syphilitic sera, and complement are incubated and group 0 human erythrocytes are added. After being centrifuged, the number of organisms remaining in the super-natant are counted. A decreased number of organisms is found with positive sera but not with negative sera, because of their adherence to erythrocytes.
This phenomenon has an excellent capacity for antibody detection, and it is widely applied in virology (Ito and Tagaya, 1966; Mayumi et al, 1971) . However, since Olansky et al (1954) A modification of the method described by Nelson (1953) was carried out; 0 3 ml of the treponemal antigen suspension, 0 05 ml of the test serum, and () 05 ml of the complement were reacted at 370 C for 30 minutes (the first phase). To this mixture was added 0a1 ml of red cell suspension. After the mixture was incubated for 30 minutes at 370 C (the second phase) 5 1I of the supernatant obtained by centrifugation at 800-1000 r/min for three minutes was placed on a slide and the number of organisms was counted in 10-15 fields using a darkfield condenser and x 400 magnification. Gelatin veronal buffer (0 07 mol/l) containing 0.15 mol/l NaCl (pH 7 3) instead of test serum was used as the control. The results were expressed as the immune adherence (IA) index calculated by the following formula: IA index (%)= No. of organisms in the supernatant for each sample No. of organisms in the supernatant for the control x100
SEROLOGICAL TESTS
The cell suspension of the TPHA reagent (Fujizoki KK, Tokyo) was used at a 6-5 x dilution of the manufacturer's recommendation. For the glass plate test (Mizuoka et al, 1973) 
Concentration of red cells
In the report by Nelson (1953) fresh, human, whole blood was used but this is difficult to preserve, and when whole blood is used non-specific adherence may occur even in the control tube. The effect of using washed cells on the concentration was investigated. Figure 1 shows the results when various concentrations of red cells were used with sera giving positive results to both the TPHA and glass plate tests. The degree of adherence increased in proportion to the concentration of the cells. The IA indices of sera giving strong or medium positive results attained a minimum value at the concentration of 40% or more. However, as the concentration of 40 % was insufficient for some sera giving positive as well as for those giving doubtful-positive results, we concluded that the concentrations of 50 % or more were suitable for any serum to be tested. Nelson (1953) did not need complement because fresh whole blood was used. In our experiments complement had to be added because washed blood cells were used. The optimal concentration of complement, therefore, was investigated with fresh pooled, guinea-pig serum. Figure 2 shows the results when various dilutions of guinea-pig serum were used. The complement titre of the serum measured by 50 % haemolysis was found to be 130 CH50 (Kabat and Mayer, 1961) . There were no differences in the results for any of the test sera in twofold dilutions of the complement. In cases of dilutions of fourfold or more the degree of adherence decreased in proportion to the concentration of the complement. It was also clear that the amount of complement required increased as the antibody concentration decreased.
Concentration of complement

Length of incubation time
As described above the incubation time in the original method (Nelson, 1953) was in two steps, but we used a single step in order to shorten the test time. The blood cells were added simultaneously to the mixture of the test serum, complement, and antigen. No differences could be observed between the two methods, and we, therefore, concluded that the procedure using the single step was satisfactory. ' (6) 
